Lysophospholipids prevent binding of a cytolytic protein ostreolysin to cholesterol-enriched membrane domains.
Ostreolysin, a 15kDa pore-forming protein from the oyster mushroom (Pleurotus ostreatus), binds specifically to cholesterol-enriched membrane domains existing in the liquid-ordered phase, and lyses cells and lipid vesicles made of cholesterol and sphingomyelin. We have monitored binding of sub-lytic concentrations of ostreolysin to membranes of Chinese Hamster Ovary cells and rat somatotrophs, using primary anti-ostreolysin and fluorescence-labeled secondary antibodies detected by confocal microscopy. Depletion of more than 40% membrane cholesterol content by methyl-beta-cyclodextrin dramatically decreased ostreolysin binding. Immunostaining showed that ostreolysin is not co-localized with raft-binding proteins, cholera toxin B-subunit or caveolin, suggesting that natural membranes display heterogeneity of cholesterol-enriched raft-like microdomains. Impaired ostreolysin binding was also observed after treating the cells with lysophosphatidylinositol. Effects of lysophosphatidylinositol on binding of ostreolysin to immobilized large sphingomyelin/cholesterol (1/1, mol/mol) unilamellar vesicles were studied by a surface plasmon resonance technique. Injection of ostreolysin during the lysophosphatidylinositol dissociation phase showed an inverse relationship between ostreolysin binding and the quantity of lysophosphatidylinositol in the membranes of lipid vesicles. It was concluded that lysophospholipids prevent binding of ostreolysin to cell and to artificial lipid membranes resembling lipid rafts, by partitioning into the lipid bilayer and altering the properties of cholesterol-rich microdomains.